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(54) [stwvzm mmm&mmRiPtomm^m 



(57) [g*«fl 

[fi?&#l&] A^fe<D3#7tfe£P«g&C:fc^T, S1.S2 

?*— **f&*U S3T*^y-f h^t> feWfe^l^fe^ 
RXJ 2 ^fe^^!K^^(DS 2 5^ >"±©fe#j$?-r-* 
^rltfiK U S4 . S5T* 1 ^fe^St>* 2 t77'^I 
3 5-C >±«Dfe#»-r-*«rffr£U S6 
T* 1 2 ^fe^^ig^ffiSSf(Dm 4 7-( >±<Dfe# 

8?x-**fE/£-r3 6 ^LTS7T-^171iSm4 7-r>± 



»-c u. v. r. c. bs -f vo-o* few*^- 7iu»fr& 
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c m, y. r, c, B-K7-r>cam**(K-r >^)An#-rvh 
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C M, Y, R, O. B-K9«f>*M >2fe»J!ffr— J 
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Y-R. Y-C. C-C. C-B, M-B, M^a?^>Q^>gfe#JKy-7AOftjg | 



(2) 



#BSJ2 003-1 53024 



SSMST'Sot, MEA*fe©3J«#fcJ:oT«l» 
2*13 3^7t;fe^F^»ct3l>T, 

*7-YF^77 7^^Sl ^-Y^±Jc*3^5fe 

Huis^^-r h.^t. ifliEfetraoi etc * rtisn 

Stfmiiefettfe©2fe{c«toTail^n 

tufa i #&]5jBLZffflR 2 ^tit?^ v v^kms-ms. 

huIB 1 fuE 2 ^fe^«rSS**1fiSS©^ 4 7^fy± 

< ffiWattSlc <fcoT> buIB 3 *7Efe3gMrt8M)f 'J y F 

wu 

3H&fg®tcot^T, ^2j2<0fettB§?{t;(cg-3<|*g 
*7i£L Stf, ^6ttS0Mttj£&0at7jAU ©&8?J 
l E§c©$iJSP7j?4: 0 

[fS*«33 BulSm2cD*IP^7?ffifc*5V>T{i, 

»iBHftjBffi0 2a»cofT, &**•©«<!:«»&£»*/ 
mA.ismmtmR23i-va9LtiitWM,iH^ifv » f© 

fe#«£> B*2jfllc}3^T, *©««Wi*j£Rtra7j£ 
©€*«©!S#lc»r**J£*MJL^fe*«©j&HI±* 

1 E»©frJSP:S?£o 

[M*9I 4 ] fuEfg l 3 Of-7;bff*Xf 

g i ett©MflP2rtt. 



CIS** 5] ffiEBr£©fettfe«\ 77-y^5:Mt5 

s n * c t £ -r s is^n 4 w&utmfi m» 
mena *Bffi©S2i±fc *ftB«©«{t*«»©« 

CW**83 MES2J±K*itt*ft*«©«<fcJBtf 
■fti*rtcimi£ti* c 4: *W« i: f SW;£JS 7 E«©M 
[91*319] ttaofe*t»i:J:-3Tii«*»j«"r*Bi« 

iiuEfe#fl¥-r- TVWi, H#JS 1 ftM 8 ©^-fnAHcE 

t> »#9ii7iS8w-rnfrKE««nfcw«wtt* 
so na-r^ya-y^Ao 

[«*«! 13 H*Bl0EiO^n^7i*EBL 

BBH©|gNi«f»i] 

[000 1] 

fe^<Dfe»fif *f? 3 fc«>©7— m***- zwm&ntm 

[0 0 0 2] 

40 OC>*) ©fetetf/BTSfflS GMT, <f>9&»Bto 

[0 0 0 3] 026£*5fT, 2201(i®gilK^&a5, 22 
02{iUCR/BGSaiIS5, 2203{iBG«ISSSi5, 2204(iUCRSK 

£fc»£1t$88fcT'y C B' tt % UTOAlcS 

[0 0 0 4] 

so C = -alog(R'/255) ...(1) 



(3) 



n m 2003-1 530 



M = -alog(GV255) ...(2) 
Y = -olog(BV255) ...(3) 

fetch. &mcom&T'3bZo 

[0 0 0 5] 3«C, ggS^nfcCMY^-*^ BG«iSS 

C = C - ( ii/\00) x Min(C.M.Y) 
M' = M - (/i/lOO) x Min(C.M.Y) 
Y" = Y - (/i/100) x Min(C.M.Y) 
K' = 0 (Min(C,M.Y),/i) x (jt/100) 
CCt\ 0(Min(C.M.Y)./i)W\ Min(C.M.Y), &U\ fi 

[0 0 0 7] C£DUCR«Rt>*BCa{is *^-:/'J>£<D 
[0 0 0 8] 

*©-l'>*fe#»M]Sfcfe^Tti» UCRStfUCR&Sl/i t 
Min(C.M.Y)©«i:LTJ¥HJ;**U BGS*<BGflMSfc/K UCR 
^8S(M> Min(C.M,Y)<oai:LT»ai$nTl/^c 0 
SfoT, feflStcgjgffc^nfcUCRB, BG«*»Sr* 

[0 0 0 9] • ^-y>y b £&2>ti7—7Vl>'2<D2bZ 

[ooio] • -o^aoffl^fc-e-tc^oTtt, to 

i: S te <fc 3«9*S©Kg*<£jrC' £ 5 lc t> frfrfr 5) -r. 
f « J: 9 > f «t 5 <: fc^T't ft 

[0 0 1 1] • ±IE«6*WT?tt, aOfcD-O^aUEfel, 
[0 0 12] *»Wtt±EMH*l!ia-r*fc«>K3a:«ft 

[0 0 13] *«a«»cfcV^T»teJ:*«EttftO 

[0 0 14] 

[0 0 15] -T&fcl3, fe»Mf-7;^fflV^A^e 
oT«fiR^n^3^:7tfe^tcfe^T, *«7^h;5i:7 so 



30 



g(52203tC|g5££nfcBCfi (j3 (Min(C.M.Y) . /t)) ^ & 
tf, UCJ*t8Jt6K204K»J£S*lfcUC]UI (//%) ^<fc 

[0 0 0 6] 

... (4) 
... (5) 
... (6) 

x Min(C.M.Y) ...(7) 
5 1 7 -l" V _LtC *5 -g> fe#ft¥-r- * £rft 

fc, iuEfettfe© l fetckoT^^n-i. l ^fe©j£u 

StfWEfetffeO 2 felc <fc o TS5i£ n§ 2 #fe©.£% 
*§.£1£»<D5ll 2 5 -Y >±lc *s -5 fe»«f- * Srftfitr 
2 <Df-^MXf -y huE 1 #fe.£Kt/fu 
IB 2 t77V? £«&S3Sa<D£ 3 5 -f ^±tc *5 

7t, huIB l jfcfexa £ tfiE 2 4 5 

-<>±fcfctf *fi#»S7 f -*%{'&«"r%Si 4 (Dy—ZTJls 
tt&XTyfh* fiJESl71SJB4 5W>±fcfctt*fe 
»/Sx-^{cS-^<ffiP^«aSfc«fe-pT> HuE3^7tfeffi 

<D&ttmmtic&-3< rt»*tf am i o«m*ffit» £ 

[0 0 16] «}; DPIBfcfi, ffl££ l ©*Sffl^ffifc*v> 
Tfciu tulBH^«ffi(0 2ja{COV^T, fe#«©g{m& 

<0£»JW£|B|±:&tttf, tSA,y£lBttiKJE2in-PH*n 
/c«^S^'JyKOfe#I%« IS22(ct3l^T, * 

[0017] kommia^ fWEJB2o«mi*a»c*v^ 

E2ifl-PH*nfe1R*P l 30#^'Uy KOfe»«*, IS2 
40 fc*trSffl£ftVS L^&tt«©jKra±*8A,£!M6tc» 



[0 0 18] 

[0019] <%nnm&m>miii. *nmmmicfr 

ffi^fiK^r^-TST'^So [§Illtc*5(/^T, lOHi. RGB© 

nm<&& hfv>9 t>& s a 5 - v y ^ > ^*sa 

102«, A?-' 7-y^-^^SgPlOlA^lll^^n 

fcR , G'B'£ffix-**7u:y2©fe»fec , c>7':>'), m' 



5 



(4) 



KM 2003-1 53024 

6 



yt&ftmmm^ 103(4, -o^^mmmmoz^b 

*b(DT-7)l (LUT) *afltr 3 > * ftiNB-r - 
T**t>, 104(4. >(>2&#mT-7 , )\'m05<DUnZ:tt 

[0 0 2 0] H2tt, ^ign^jtgoiffittffls&fi C/U 

>*) *tA,/£S/Xf AM^^tifS D , IvXr 10 

[00 2 1] BIBfcfe^T* 1401(4, 7>J >*«tt*B 
^5fc&©^y^-r-**«}$U U 1 HICJ: t)^;* 
- £ ^ifcTT £ TcfeOT 7 7 U > a > V 7 h * x T 
-f>*h-/^tlT^£3>tf a-^T*&§o 140214, 

n>tf3.-^i4oi{c^si^nTi/^^^^Tfeo> ma? 
■rs»Ati#>r >h«rft^-r*fc»«Anu 1 1402a, 

^JtlTV^o 1403(4, Hff^^^^f-r— ^*B1»J 
*TS*^-y>J>^, 1405(4* ^-7U >£l403(CTBP 20 
B'JtB^^nfc^^^-y-^^bT^D, 1404(4, 
>y;l/1405«r»JS-rsfc«>O»JfeST**So 
[0 0 2 2] 02(C^"rnv^a. — ^HOUcANrStlT 
^SC'M'Y'KV^y^x-*^ 1403(C*5^TS1 
BiJ*T^fci6(C. -Jr— :77k £/c(4, TO/^7b7- 
*m*ftl,T7V V^l403(ciM6nSo *r*£:/'J>* 
1403(C:fc^T(4, HllC^*5— Vy^Z/^fflSfflnoi 
fc^>*fe#»ffiSSl02*/W^XU l»/^7h 

-^saagBios^c'M'Y'K'-r— *#afe>nT, 7 h 
->iaiigpio3(cTM-7 h— vfiiao^asrnTHi 30 

[00 2 3] mm*tl1t/*y s f-*)'>7frU05lt. m2<o 

«yfe« 1 404 (c r mm * n, KW^fltf ^ > e ^ - * 1 401 

D V^CDl^feC.M.Y.K, 2#feCM.MY.YC.CK.MK,YK, 3# 
feCMY , CMK , MYK , YCK, ^U, 4^feCMYK©fgB>*£ — > 

[0 0 2 4] 02tC^ti/XfAi^fe^T, S'Jfeggl 
404^Hlfc^-r^U>*»ttA*»106fc«aL, Rlfll 40 
(c rr > e a - * 1 401 *V > * - 771/fE JS85 1 04 

«n*^>*fe»»f--r;i/f^ia»io4flD*f*wa«ia 

(4, n>bfoL — ^HOHcfev^THfi^n^o n>tfi— 
#!40lTfffiR*nfc-f >^fe»«-r-r;W4. 

[0 0 2 5] WT* yU>^1403(C^>a-F^n^: 



^^(coi^T^-rSo 

[0 0 2 6] RGB^fil*^— Mfl^-r— *(4, ^KC^-T* 
^— vy^>^&3Ig&l01(CT. ol— -iWfli^T^** 
- ^ 1 4 02 <D feBSlSfl* (c ? J: -5 (c * ^ - -7 >y ^ > y fll 

*(4, ^>*fe»»jaas»io2*cT. jttefpasnfc^ 

> ^ fe^ft? x — 771/ffi 1 05 <D $ ic m~3 < WM&M (c 
enfcC'M'Y'K'^fifx-^te, />— 7 h->#UIg(5l03 
^14O3tCT03^'J^n^o 

[0 0 2 7] JWT, -<>*fe»»-r-7;bSBl05»c^ 
>a- K?n§-r r -^^flc^jS(COl/>TPfffl(cittW-r 

[0 0 2 8] B3(a)(4, <<>9&&M7—7frmteK. 

£<fc?(C, A;ftx— ^R'G'B'fCOl^T, RGB3^7t^H± 

102T(4, A^n/cR'G'B'-r-^tf, >T>*fe»»f- 

-y;l/gpi05co^±(c*v^^(4, ifittott^ja^- 

[0 0 2 9] H3(b)tt, H4«»0«(*W*x- ^;l/f¥ 

7?i*^8]l^«: ^n^tX, W.C.M,Y.R.G,B,Ki:L, W-C.M. 
Y.R.G.B.-K, Rt>\ W-K*te*7>r>*^H8fcb<tt, 
IKlfg(cT0^LTV>§ o llT% V^fe#8?aa3IgPl0 
2tDA^x-^C0lf F«€r8i:Lfc«^ W.C.M.Y.R.G. 

[0 0 3 0] W =(255,255,255) T'fet), ^^-Y h, EP 

C =( 0 .255,255) T'fet), y7>Ife^t 

M =(255. 0 .255) T'feD, ^-IfV^Sfe*^ 

Y =(255,255. 0 ) TfeO, 'fXD-IM^t 

R =(255, 0,0 ) T*feD> \yy FWft*^ 

G =( 0 .255, 0 ) T'&tK 

B =( 0 , 0 ,255) T'&tK ^Iz-Hfe*^ 

K =( 0 . 0 . 0 ) TfeO, 77?*. W*>7V>2<D 

*^SSJBffito>r^^fe»«¥-r-r;W^^ffi(4. cow- 
C.M.Y.R.G.B-K, W-K«r^^^ >*#8¥t- 

[0031] i^3(c)(4, «xn*^>h*Kwr*fc» 
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ftm 2 0 0 3 - 1 5 3 0 2 4 

8 



THU SAtXU I 1402atC<koT, HBfc**W-lU CM. . 
Y,R,G,B-KtD75^>_tc07^ (W0.C0.M0.Y0.R0.G0.B0) 

[0 0 3 2] H4tt, y/WlF*»l04fc: 

*^$)^)o 10 

[0 0 3 3] Xf77S0tt7?-hXf -f 
[0 0 3 4] Xy-yfS}^ 03(c)tC7jVf W-K^ >tc 

s a oh* > * ) Ati^-r > h woois^x x *y y v$> 

Ox 02lCj^|lAftU I 1402a#JS^T, 
[0 0 3 5] Xx>y:/S3te, W-C f M.Y f R.G.B5>f>±© 

-o^Kfejc»iS'rsi^fe(c.M.Y) 

*S*5>T>, M2^>^fet^n§fe(R,G,B)^ 
■T2*fei:*7-f h**SJC5-<> Of W-C, W- 

M, W-Y, W-R, W-G, W-B^-T» ±<0. -OZ&ftMr 
-7;l/*ftlfnMtSo Xf7 7S4(t 03(c) 
"f C.M.Y.R,G.B-K7-f >JCfctfSa(K>r>^)Atl5K^> 
hC0,M0.Y0.R0,G0.B0<OlgSXx'y:/T*&9> 02tc5rf 30 
lAtlU I 1402a%ffl^T, C-K, M-K, Y-K^ R-K, G-K. 

-OhCO.MO.YO.RO.GO.BO^KS-rSo X^y^SStt. 
C > M.Y,R.G,B-K^^>±cO^>^fe^7 : --y;i/«:^ 
t§XT77T^D^ C-K, M-K. Y-K, R-K, G-K, B-K5 

[0 0 3 6] XT-^^S6(i> Y-R, Y-G. C-G. C-B, M- 

[0037] x-r^ys7(i. rtawH»a**fT'r*x 40 

6f«^»K«llllcj:oT*a65i:i:lci-?T, 

[0 0 3 8] X-r^ysSOx- ^;l/f^figtC*3t>T, feffl 
cri:^«3S*uCRa j ^BGa«riS^Lfc'r-y;l/*{lFfiR'r 

■ (K-f>*)k:j:*tt«*(OlB»«r-e*ft/£»*PMLfc 

[0 0 3 9] WT. XT-y^S7*cfe*t*rt»«BI»a»c so 



[0 0 4 0] H5«, X-r y ^S7©rtgBaPJ«ttSOS<* 

[0 0 4 1 ] X-r^^SlHc^t^ 03(b)tC;jVf fe£ 
lffl±0WfcK*$tr6O(D=ftiB x W-C-K, W-M-K, W-Y-K, 
W-R-K, W-G-K, W-B-KOrtW**n j E r n«BI"r*o CC 

[0 0 4 2] XT-^^S12tc4ol/^T. K*^fr6-0<7)H£ 
7S> K-R-Y. K-G-Y. K-R-M, K-B-M> K-G-C. K-B-C<£>rt£& 

[0 0 4 3] XT-^^Sl3(C^5t>T. 03(b)*C;jVf fe£ 
Pel (jx7?i*) «:»»Oegffif*tc»»J'rSo #8ULfc0!l*: 
06lc*VTo 06(a) — (Olc^rTcfc^tc. lO^I^£ft 

^(CtSP^SA^T^nSc 06(a) Ji, IH^W.R.M.KT 
«flc#nSESffi(*T*»D-. 06(b) te. H^W.M.B.KTS 
«Sn§0ffi»T^?), 06(c)«. K^W.C,B.KT*«flc 
$n§0ffi»T*feO, 06(d)ti. ll^W.Y.R.KT*«SfiK* 
n§0ll*tSD, 06(e) l*. K^W.Y.G.K-e«J5lc*n 

%>mmwT+$>K>. 06(f) ti, is^w.c.G.KT*«fiE*ns 

[0 0 4 4] ^iCX-ry :/sl4tC*5l^T, Xx *y :/S13T* 

«r*$S:V^=ft»(W.P.S"P«|«)Ort»«:«IIflL> 
IftfroTiyy <y K»roJiA/?£=ftJB*cov>T«ML 

[0 0 4 5] •»Hft*rt»OffilH*a 

ftfclftJ/lLfcX-ryl/SlK S12, S141C fettSHftirt 
»<D«IB#ffi*\ H8-H23*ffll/^T»«lltcKWrSo 

[0046] 08ti, =ft«rt«ottinffla*^'r7n 

[0 0 4 7] XT-y7S2Hc*5V>T> H^^CDSatCO 



(6) 



ISM 2 0 0 3 - 1 5 3 0 2 4 



Btttf T*fc£2!<D0IJ^U C^l P1.P2 

tr«e. P3,P4tt*rfla»ctt^«nSo Bi2«: rmss«^j 

©«*iRU Pl.P2tt4tli. P3(i^SBO£iS> P4f*£j@E 
OfeffltClg^^n^o Hl3tt r^oftfij ©flRI**U PI 
tt^EOfifflL P2tt»*ffioaEfliiL P3tt**ffi©:&«iL 
P4ti43EO*rttKcHS«n*o 

[0048] ?*t>%<*iti<DBmci3^Tt>, m±icm 
s^n^>pi-P4(i, sa±o-r>^a^ktc^uT, pi « 

ftMgEMMU P2*»*-0*«BB»jft, ?3&m*'f> 

Zm&7&. P4#4dE»7jSL */fsto 

l^Ttt. Ctl6»E*tltePl— P4fc»tJl^T, ABM"* 

[0 0 4 9] Xr -y :/S22tC:fc^T, Xf'^SZlT'WS 

* tut sao^ > * mmm#<Dm&'&£n2:iz ^^t, 
sawi^iSfc bra, «ar«i— ixogaai^**^ 

[0 0 5 0] X-r^;/S23lC*5^T. X-r y ^S22T»3S 

tiT, mmcomsyjmcD^rri^mc'o^r. 015-02 
[0051] mmm^rni 

Histi. STOiiir»§/:ft^0r'feSe fifntftr 30 

iB^TfeSo 015tefflBA,BOCDM;fr<D^>^WcO^ 
*£*TfflHc^bTi^*o «T> P5*<D«^fc:ttilbfc 

■W»Mt5. 

[0 0 5 2] $-T, 2!BA±cDP1ba ~P4ba 22BO±<OP1 

bo — p4bo n^nmXo i^stc^iaBA.Boicfetts 

*V P2BAP2BoSt/P3BAP3Bo i:LTH^Jg±tCiin§o * 
bT\ £<D£o&mi& (Hl5T»tt*«-p*-r) lC<£oT 

[0 0 5 3] 7c£*f£015fc:*5^T, PIba PIbo P2ba 
P2bo ^H*ftfc«*fcOlvCH\ 

{(P2BA^o-r>^g) - (PiBA^co^>^fi)} : {(eat 

(D&tt<D<<{>>7m) - (PlBA^O-f >tm)}= {(P2bo/£ 
O-O^fi) - (PlBo^CD^V^fi)} : {(fttOjSD©^ 

- (PiBO >^fi)} 

*S6ft-r*'5a:. PIba P2ba ±CDfflUS€:W. P1boP2boJ: so 



10 

-r^c *r&t>^> fflWrtoiaBA.Botc^t^T. borate 

(PIba .PIbo ) £**7/5 (P2ba .P2bo ) 

[0 0 5 4]«OWlco^Tfe, CftiratttoWflMtt 
mZftOo "T B^PIbaPIbo. PIba PIbo £P2ba P2 
bo % P2ba P2bo £P3ba P3bo n P3ba P3bo £P4ba P4bo „ P4ba P4 

bo ^ao, Tmstirc^tx^tioiffimc^^T, ^<o\h^ 
[0055] m]5(D±mc^*?£ 3 &m£ric isi^ 

Tli, 2lBA.B0±fc:*5V^T«*-f >^«^*W*ftv^fc 
«>, =ftJEBA0rtSBTffi«*E«JS» (Bl5TSWc*5t^ 
T*«T?iSb;fc«#) I4«nf, ftoTH£jgBAO<Dlf§ 

«icov>to»^ ±E«*«lB*fT5c:fcteaao 
[0 0 5 6] •Mn^r&ii 

HAo.Botcoi/^To*. mjs*t 3 

2BAo>r>*a#— siao.bo^^ 

[0 0 5 7] 2M0±£>P1ao ~P4ao £22BO±<DP1bo 

-p4bo stn^ntt-Ro ^tt, c*ucj:oTE«j&n 

ft««cTkJc, MHBXrttI2:niROMIII»9«fT9. 
[0 0 5 8] fc£*MF016te*5^T, P2ao P2bo £P1ao PI 
bo VMStltcmmcO^Tlt. 

{(P2m&(D'{>2&) - (PIao jSO>f {(ftift 

ojSHo>rv*») - (PiAo^cD-r>^a)}= {(P2bo^ 

*i8fc-rj:"5ft> PIao P2ao ±OffS^%H, PIbo P2bo 

43 cfc t/D^co^ > 5 < najBti n ic & ^ rw m-r 

^>o *T*t)^> li^crt^7)2A0.B0^C^3^/^T> ^OBflte^ 
(PIao .PIbo) t*£7;& (P2ao ,P2bo) O-<>^fi<0M» 
fc»-r*#J^9bV^6»«Oj«H.D«rttSb, «»HD 

[0 0 5 9] «©1B«teOl^Tfe, cnfcH*0»H« 
S*fT5o O^P4aoP4bo> P4aoP4bo £P3aoP3 

bo . P3ao P3bo £P2ao P2bo > P2ao P2bo £P1ao PIbo > PIao PI 

bo £ab, T-m^fttc^n^rLcommc^^T^ ^<o^ 

*±Eff«OH^taODjft«r»ffibT«»«H , r*o 
[0 0 6 0] fc*3. 016(D±gi5^^*ri: -5 
Ttis iZlA0.B0±(c*3t^Ta*:>r>*«jjS€:#S*0^c 
46, HftJgBA0rtffi7»®««rE«I*« (016Ta5tcfet^ 
T#irWRbfc«#) *43Rnf % ^^THftJgBAO^lgg 
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[0061] •Mn^rsin 

^TffiiiHi, 2lA0.BAlco^T<D2*, itf&1 m &'f>i?Mifi 
fiFft-r**^. iZBOO-f i2A0,BA<£> 
> ^ «tc^{t (JUMItD^*m^«: £) 

[0 0 6 2] 2AO±COPi A o ~P4ao £ 23BA±<DP4ba 

[0 0 6 3] fcfcAlfBniCfc^T* P3aoP2ba £P4aoP1 

{(P3ao jftO-O^a) - (P4»0j&©-< {(ft* 
<D^H(7M>^S) - (P4ao^O-<>*«)}= {(P2BAiS 

o>r>*fi) - (PiBAjfto-f : { (ftsoj£w©>r 

*»fc-TP3M P4ao ±<Oft*CD^«:W, PIba P2ba ±<Dft* 20 

fc>%, ®«rt©i2A0.BAfc::j3^T\ *OH»jiS (P2ao ,P1 
ba) £*?7j£ (P4ao ,P2bo) ©^>*a<Dg#lCfcrr5 

*J*tf«L^fe»a©j^.w*»3tu m&mncfrSte 
[0 0 6 4] ffio«i«Jco^Tt,. cfti:Bl*o«BBffl 

3**5 5 o A£P1aoP4ba, PIao P4ba £P2ao P3 

ba > P2ao P3ba £P3ao P2ba n P3ao P2ba £P4ao PIba , P4ao PI 

ba £bo, ^m^nrz^n^tKomm^-o^x, ^o^as 30 
*±BBft»oH^cawifja*»«LT«jeaB , r*o 

[0 0 6 5] &*5, 017<D±gi$tC?jVr £ 5 fcifr&lcfe^ 
ft, =ftJKBA0rtSPT«BigE«:E9JSia (Ell7T«5fc:*5l^ 

[0 0 6 6] •»H#ffiIV 

H1814. Wm*ttIV*BM8-r*fcttOH"e**o 
ffilVtt. =ftJg(D±T(DiflA0.B0.BAtCOV^TMl6-r*-f 
>*ajWWEU 3aA0.BAKOt^Ttt*i|Jfftl/*^ 40 

[0 0 6 7] 32AO±(DP1ao -P4ao . 2BO±<OP1bo 

— P4bo, j2BA±cOP1ba — P4ba tC^LT, PIbo £ PIba . P2 
bo £P2ba , P3bo.£P3ao . P4bo £P4ao , P3ba £P2ao . P4ba 

[0 0 6 8] ^LT, fcfcAtfPlBAPlBO £P2baP2boT*H 

{(P2ba^O-<>^«) - (PlBAiStfMZ/^S)} : {(ft* 

O^WO^>^fi) - (PlBA^(D-r>^fi)}= {(P2B0^ 50 
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<0^>*S) - (PI* : {(ft*©jftDO-f 

>^S) - (PIbo^-O^S)} 

*Slfc"rPliu P2ba ±Oft*O^S«:W. PIbo P2bo ±<Dft* 

jfiO-<»ltL^<IB*JIHlcJ:otIIHit«o 

«W*l*3©B*!>d3in (CO^BA.BO) tcfcl^ 
T, *(Dffl!&fiL (PIba .PIbo) £*?7;& (P2ba ,P2bo) <D 

[0 0 6 9] £/c, P2bo P2ba P3ba „ *5 £ tfP3B0 P3ao P2ao 

bo fcaP2BAP3BA±oft*^*ffi«iT^if, mmm±<o 
[0070] mmmyjmv 

ffiVtt, H^^O^Tt02AO,BO.BAtCOV^TWJS*r§-r 
>*a*^ftU aBA.B0JCOV>T«*SS«^ 23A(HC 

[0 0 7 1 ] £f\ 23AO±OP1ao ~P4ao % 23BO±<DP1bo 
~P4bo , fflBA±CDPlBA ~P4ba left LT> PIao £P4ba . P2 
ao £P3ba , P3ao £P3bo . P4ao £P4bo . P2ba £P2bo „ PIba 

£P1bo n ^^nfng^c 

[0 0 7 2] fLT, fc £ P3ao P3bo £P4ao P4bo T'ffl 

{(P3Bo^O^>^a) - (P4bojSO>T {(ft* 
<D£$(D<J>5m) - (P4bo j^(0^y^M)}= {(P3ao^S 
0-r>^») - (P4ao^Y>^»)} : {(ft*(Dj£H<D>f 

>^a) - (P4Ao^-f >^a>} 

*}Sfc-rP3B0 P4bo ±Oft*O^^D, P3ao P4ao ±Oft* 

^o^>^a^a^<^fflra^cfct>T»a4-rso -r* 

to*. M^rtOKO^^a (C(O«^A0.B0) tC*3t^ 
T. *OBB»jS (P3ao ,P3bo) ^^7^ (P4ao .P4bo ) ^ 

> * ao»»»c»-r * ^fewao^SH . 

a«u «»HD*c»-3*>f>^ao«m*fT5o 

[0 0 7 3] S^c. P2ao P2bo P3bo . fecfct/P3A0 P3ba P2ba 
ao ^:2IP2bo P3bo ±©ft*©j£*SIB"t?«etJ\ KI«±0 

^o-r>^a*. *ow«jao^>*ate«t3<«»« 

[0 0 7 4] •Mn^vi 

02Oii. «n*ffiVI*KWr*fc»OHT**o 

ffiVI tt. ^ft JgcO^TtDiZlAO ,B0 , BAtCOV^T^iS-T £ >f 

>^a*^aEb, jaAo.Bot^t^TttmajfjD, aBAtc 

[0 0 7 5] S-T. 3AO±COP1ao -P4ao . 2!B0±^P1bo 
—P4bo . 22BA±cDP1ba -^P4ba CJtLt, PIba fcPlBo . P2 
ba ^P2bo . P3ba ^P2ao . P4ba ^PIao , P3ao ^P3bo . P4ao 

fcP4B0 ft^tl^tUB^o ^UT, fc^ACfPlBAPlBO t 
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p2ba p2bo ?m&tircmmic*D\,^Ti±. 
<o^wco^>^s) - (piM^co>i'>^a)}= {(P2bo^ 

- (PIbo jSO>r {(ffiSO^DO^ 

- (PlB0^O-T>^»)} 

*}Sfc^PlHA P2w ±©ftfiUDj£*W, PlBoP2w>±<Dffit 

Tx f<QP*]#S;& (PIba .PIbo) b&T& (P2ba ,P2bo) <D 10 
[007 6] £ /c> P2ba P2bo P3bo , & £ P3ba P3ao P2ao 

ba ^3aP2BoP3Bo±<offjto^iS^T^a\ kes±© 
[0077] mmjj&vum2]te, «h*jsvh*kw 

iaAO.BO.BAtCOV^T^JS'T^-l'^^a^aEL. ^CO^ 20 
[0 0 7 8] $-T, 32B0±IC. 

{(P2Bo^cD-f >^S) - (PIbo j&<D>r>^g)} : {(B0± 

<oes^P5Bo <o-f >^fi) - (PiBo^5<o-r>*a)} = 

{(P2A0^cO>f >^S) - (PlBAiSO^V^S)} : {(P2ba 
;£<D><>£») - (PlBA^O^>^a)} 
*S8fc*rP5Bo*l9:^U P5ro kV2u*t6£ 0 fLT, d 

[0 0 7 9] f Lt, fc^xJfPlBAPlBo £P2baP5bo T'i so 

{(p2ba^o-t>^») - (PiBA^cD^v^fi)} : {(ffim 
(D&HOMz/tm) - (PiBA^<D-r>^a)}= {(psbo^ 
<D-r>^a) - (piBojSio>r>^«)} : {(flE«o^D<o>f 
>tm) - (PiBo^o-r>^a)} 

€rS8fc*TPlBA P2BA ±©ffifc©jS*W, PlBO P5B0 ±Offig 

£>15k ««rtOW0^5iZI (COif^BA.BO) £*5^ 

T> *OBB»j« (PIba ,P1bo) k1&T& (P2ba ,P5bo) <D ao 

ttftU «»WD*C»^*-<>*«0«H*fT5o 
[0 0 8 0] •MM^VIII 

H22(i* «B*ffiVlll«rBlwr*fc«)©HT**. tin 

^}£VIII(i:, H^JgcO^TOiaAO.BO.BAtCOt^TWJS-r 
[0 0 8 1] $?\ 22A0±fc: 

{(P3Ao^-f>^a) - (P4Ao^o-r>^S)} : {(ao± 
offjg^P5Aoo-r>^a) - (P4Ao^-r>^fi)}= 50 
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{(P2ba >^S) - (P4bo : {(P3bo 

<5tfM>^a> - (P4bo^CO^>^«)} 
*jSfc-rP5A0?r»AtL, P5ao £P3bo £S£^ 0 fit, C 

[0 0 8 2] fit, /c£;U£P4ao P4bo £P3boP5ao T'H 

{(P3bo - (P4Bo^O>C>^a)} : {(ffjS 

OjSDO>T>^«) - (P4Bo^O-r>^fi)}= {(P5ao^ 
OfV^S) - (P4ao j&^-O^fi)} : {(&m<D&M<D-( 

&Wirc-??3m P4bo ±(D&m><D&&d, P5ao P4ao ±<£>ffit 

j«o-f>*«ta^<«jB«Hit«:«toTiira-r*o t& 

T, fOifeS (P5ao .P3bo ) t%*T£L (P4ao ,P4bo ) <D 

[0 0 8 3] •MU^IX 

Hft^cO^TOaAO.BO.BAtCOV^T^JS*r^-r 

>*a^#ftu aBA.Botcoi/^T«#ia«^ saok 

[0 0 8 4] $t\ 32BA±tC 

{(P3ba^O>TV^S) - (P4BA^cD>f >^a)} : {(BA± 
<D&M&P5i*<D<<>tr&) - (P4BAj£W>f = 

{(P3Bo^o-r>^a) - (piAo^co>r>i7fi)} : {(p2ao 
^(D-o^m) - (pi*>jswm>*«)} 

*Slfc-rP5BA*Ba^U P5ba £P2ao IT> C 

[0 0 8 5] fit, fc^^.(fPlAoP4BA ^P2aoP5ba T^a 

{(P2ao^O^>^S) - (PlAo^<D^>^fi)} : {(ftS 
O^HCD-Y^^a) - (PlA0^O-<>'^a)}= {(P5ba^ 

v^a> - (P4BA^o-r>^a)} 

^rjSfc*TPlAO P2ao ±OttlC(O^H, P4ba P5ba 

T, fOSS^ (PIao ,P5ba) t&T& (P2ao ,P4ba) O 

[0086] •meonnffli 

»MIH^rffiIVK:J:«MB*fTt\ *ft«fl<OMYK-f 
fcoc^T«4iflK t BW(0#*c#aE^*fcai)«BB*ttlK:J:* 
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[0087] vLimw^tzz 1 ?^ *nm&m<oi&mj5 

1*1) (C*3VT> ^PImPIbo fCfe^-O^tOAtJ^ 
(4s ;&P1ba 43<fcl>*^PlB0 <D{fifi, -r^t)*>MatC*3tj-5 
-O^fOAn^T-Sijafr-SCirA^T'^^o ott), 23 B A 
fcit/BOtC&^T^ -O^jSPIba *3^U*^P1bo 

e>*HcAn5J:3{c^-rnff, st^piBAPiBotcfes-r 10 

[0 0 8 8] 2£fC, ifi#PlM PIbo fcBT?H*tlfe«« 
{Cii^>£#A&fc^<fc?tcfM^n£fc:#K ^(K^> 

[0 0 8 9] <a«ffiii >*«wt4, ±asbfcn«i»«s 

[0 0 9 0] ±$Lfc*&SJg!ST-^ ^'J >^<0^( 

(C, z8->7^, if7-tf>*<DA9#f^h;S\ W-K, C. 
M.Y.R.G.B-K5'r^±cDtf-7^i5^-r5„ CtllC J: 0. 

3X7tmmmcm^ >*(omxtf<< > h * c £ 

[00 9 1] Sfc, CMYKJ-X^CD, WK(R)W-> 30 

P^CRY. GtYO^lcGY, G^CO*P4tCGC^:ififc(ciSS 
t5o LTs KH£(cJ:0l9&n<&10fliOea9« (W. 
C.B.K, W.B.MX W.M.RM.K, W.RM.R.K, W.R.RY.K. W.R 
Y.Y.Kx W.Y.GY.K, W.GY.G.K, W.G.GC.K, W.GC.CK) & 

[0 0 9 2] C<D&5lC*m&mc&m^ CMYK-Y > 0 

[0093] <&Bmz>±.mmffiBmicis^T&, n 
v tr a - * T-ms 2 n/t > t> QftMy- - 7>v% 7 y > 

SHS^tlSo so 
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[0094] <ajg«i 3 >±MEm&&mvtt. 

[0 0 9 5] ±lEHSS^«T'(i. ffifcx-i'fcSS 

m-f&mm Cn^tfi-^HOl) £:/'J>££tf53iJ<t?tc 
#ffi-r2.^^LfcA^ ^£;b#;^lf©A:ft#l3T- 

*^*HS6-r5ci:tnIft6-edB-5o <£JBffiJ4 >_tfE 

[009 6] <^Bm 5 >±ie^SgJB«T-(i:> * 
{it>^5^RGBfe^P B ^^K^^n•r, CMY-^abc^ 300 
[0 0 9 7] <SE«ffil6>±EIIMl««-P«, H^JBrt 

*ia-p»IBOE«I»?Ofcii>fc:Pl~P4©4jia€:Jft£-raffll 

[0098] <memi > ixmmf&mx^ mmmm 

[0 0 9 9] 

utiKDnmmmi ^tzmMLtzmmmm^mm^mmt 

t mm ■$ n tz g e & # v -> x f- a f 1 ? cd n > tr a - * 
mmmm&mmm*nm.-t%rzt!><DV7 h ^7© 

03 > fcf a — £ (CPU2&5VH4MPU) ^tS*fl$ ftfz 7u 

mm l it t o & #f?aji coKBitc $ $ ft % „ 

[0 10 0] SfeCtOli^ buIBV7 h->i7©7'Dy 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1]ln an image forming device which separates the color of an input color to 
two or more coloring material colors using a color separation table, In a 
three-dimensional color space which is the control method which creates said color 
separation table based on a predetermined patch output from this device, and is 
constituted by three ingredients of said input color, The 1st table creation step that 
creates color separation data on the 1st line that connects a white point and a black 
point, The 2nd table creation step that creates color separation data on two or more 
2nd line that connects said white point, a point of one next color expressed by one 
color of said coloring material color, and a point of two next colors expressed by 
two colors of said coloring material color, The 3rd table creation step that creates 
color separation data on two or more 3rd line that connects said primary color dot 
and said secondary color dot, and a black point, By interpolation processing based 
on the 4th table creation step that creates color separation data on two or more 4th 
line that connects said primary color dot and said secondary color dot, and color 
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separation data on said 1st [ the ] thru/or the 4th line. Have an interpolation step 
which creates color separation data in a grid point inside said three-dimensional 
color space, and in said interpolation step about triangular planes specified on said 
color space. A control method setting up the 2nd either 1st interpolation method 
that performs internal division based on the color material quantity change of two 
sides or interpolation method that performs internal division based on a color 
material quantity change of all the neighborhoods. 

[Claim 2]ln said 1st interpolation method, about two sides of said triangular planes, 
the change starting point and an end point of color material volume, And in this 2 
side color material volume of each grid in a straight line which connected and 
connected each control points of the starting point of the amount of maximum color 
material, and end point **, and a field surrounded by said two sides, A control 
method according to claim 1 that a rate over difference of color material volume of 
the field starting point and an end point is characterized by what it opts for based on 
a straight line which connected the points of equal color material volume. 
[Claim 3]ln this 2 side color material volume of each grid in a straight line which 
connected and connected each control points of the change starting point of color 
material volume, and end point ** about two sides of said triangular planes in said 
2nd interpolation method, and a field surrounded by said two sides, A control 
method according to claim 1 that a rate over difference of color material volume of 
the field starting point and an end point is characterized by what it opts for based on 
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a straight line which connected the points of equal color material volume. 
[Claim 4]setting up the decomposition starting point to a predetermined coloring 
material color on said 1st [ the ] and the 3rd line, and being based in the said 1st 
and 3rd table creation steps, at this decomposition starting point — this — a control 
method according to claim 1 creating color separation data on the 1st and the 3rd 
line. 

[Claim 5]A control method according to claim 4, wherein said predetermined 
coloring material color is a color material which presents black. 
[Claim 6]A control method according to claim 4, wherein said decomposition 
starting point is set up based on user directions. 

[Claim 7]ln said interpolation step, change of color material volume on each 
neighborhood of said triangular planes is classified into two or more shape, A 
control method according to claim 1 setting up two or more control points which 
responded to said shape, and setting up an interpolation method based on 
combination of shape of each neighborhood in said triangular planes on said each 
neighborhood. 

[Claim 8]A control method according to claim 7, wherein the shape of a changed 
form of color material volume on said each neighborhood is classified into 4 
regularity, a monotone increase, monotone decreasing, or other shape of **. 
[Claim 9]An input means which is an image forming device which forms a picture 

and inputs color image data with two or more color materials, A color separating 
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means which decomposes a color which inputted this color image data shows to 
said two or more coloring material colors based on a color separation table, An 
image forming device, wherein it has an image forming means which forms a 
visible image based on color image data disassembled into said two or more 
coloring material colors whose color was separated and said color separation table 
is created by a control method indicated to either of claims 1 thru/or 8. 
[Claim 10]A program which realizes a control method indicated to either of claims 1 
thru/or 8 by performing by computer. 

[Claim 11]A recording medium which recorded the program according to claim 10. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the image forming device which has 
a table for performing color separation to the coloring material color for image 
formation, and the control method which creates this table. 
[0002] 

[Description of the Prior ArtJConventionally, processing (an ink color separation 
process is called hereafter) which decomposes a chrominance signal into the color 
of the color material (ink) of a color printer is realized by the composition shown in 
drawing 26. Hereafter, the outline of the conventional ink color separation process 
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is explained using the figures. 

[0003]As for a luminosity density conversion section and 2202, in drawing 26, the 
amount set part of BG and 2204 are the amount set parts of UCR(s) a UCR/BG 
treating part and 2203 2201. In the luminosity density conversion section 2201, 
inputted brightness information 8 bit-data R'G'B' is changed into CMY form based 
on the following formulas. 
[0004] 

C = -alphalog (R7255) ... (1) M= -alphalog (G7255) ... (2) Y = -alphalog (B7255) ... 
(3), however alpha are the arbitrary real numbers. 

[0005]Next, conversion based on the following formulas is performed by the 
amount of BG (beta (Min (C, M, Y), mu)) in which the changed CMY data was set 
as the amount set part 2203 of BG, and the amount of UCR(s) (micro%) set as the 
amount set part 2204 of UCR(s). 
[0006] 

C = C - (mu/100) x Min (C.M.Y) ... (4) M' = M - (mu/100) x Min (C.M.Y) ... (5) Y* = Y 
- (mu/100) x Min (C.M.Y). ... K'= beta(Min (C, M, Y), mu) x (mu/100) x Min (C, M, 
Y) ... (7) - here, beta (Min (C, M, Y), mu) is the real number which changes by Min 
(C, M, Y) and mu. (6) 

How to put in K ink with this value can be set up. 



[0007]This amount of UCR(s) and the amount of BG are parameters very important 

5/38 



Japanese Publication number : 2003* 153024A 

for a color printer in order to have big influence on the color reproduction range of a 
color printer, and the granularity of the printer accompanying how to put in K ink, 
i.e., sumi. 
[0008] 

[Problem(s) to be Solved by the InventionJHowever, in the above-mentioned 
conventional ink color separation process, the amount of UCR(s) was computed as 
a product of the UCR coefficients mu and Min (C, M, Y), and the amount of BG was 
computed as a product of the BG coefficient beta and the UCR coefficients mu and 
Min (C, M, Y). Therefore, the amount of UCR(s) and the amount of BG which were 
optimized for every hue could not be set up, but the following problems existed. 
[0009]- In hue with the color printer used as a target, in spite of being able to print 
out the color of bigger chroma saturation, the ink color separation process which 
can reproduce such a color cannot be provided. 

[0010]- In spite of being able to reduce the influence of the granularity by sumi more 
depending on the combination of ink quantity, such an ink color separation process 
cannot be provided. 

[0011]- In the above-mentioned conventional example, the nonlinear characteristic 
which it has when two or more ink carries out mixed colors cannot be absorbed 
enough, but it has the characteristic distorted in brightness, hue, and chroma 
saturation. 

[0012]This invention is made in order to solve the above-mentioned problem, and it 
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is a thing. 

It is providing the target image forming device provided with a color separation 
table for processing as it is possible, and the control method which creates this 
table. 

[0013]It aims at providing an image forming device provided with the color 
separation table which enables reduction of the influence of the granularity by sumi 
in a formed image, and the control method which creates this table. 
[0014] 

[Means for Solving the Problem and its Function]To achieve the above objects, a 
control method of an image forming device concerning this invention is provided 
with the following processes. 

[0015]Namely, in an image forming device which separates the color of an input 

color to two or more coloring material colors using a color separation table, In a 

three-dimensional color space which is the control method which creates said color 

separation table based on a predetermined patch output from this device, and is 

constituted by three ingredients of said input color, The 1st table creation step that 

creates color separation data on the 1st line that connects a white point and a black 

point, The 2nd table creation step that creates color separation data on two or more 

2nd line that connects said white point, a point of one next color expressed by one 

color of said coloring material color, and a point of two next colors expressed by 
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two colors of said coloring material color, The 3rd table creation step that creates 
color separation data on two or more 3rd line that connects said primary color dot 
and said secondary color dot, and a black point, By interpolation processing based 
on the 4th table creation step that creates color separation data on two or more 4th 
line that connects said primary color dot and said secondary color dot, and color 
separation data on said 1st [ the ] thru/or the 4th line. Have an interpolation step 
which creates color separation data in a grid point inside said three-dimensional 
color space, and in said interpolation step about triangular planes specified on said 
color space. The 2nd either 1st interpolation method that performs internal division 
based on the color material quantity change of two sides or interpolation method 
that performs internal division based on a color material quantity change of all the 
neighborhoods is set up. 

[0016]More in said 1st interpolation method in details, In this 2 side about two sides 
of said triangular planes, connect each control points of the change starting point of 
color material volume, an end point, the starting point of the amount of maximum 
color material, and end point **, and color material volume of each grid in a 
connected straight line and a field surrounded by said two sides, A rate over 
difference of color material volume of the field starting point and an end point is 
determined based on a straight line which connected the points of equal color 
material volume. 

[0017]More in said 2nd interpolation method in details, In this 2 side about two 
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sides of said triangular planes, connect each control points of the change starting 
point of color material volume, and end point **, and color material volume of each 
grid in a connected straight line and a field surrounded by said two sides, A rate 
over difference of color material volume of the field starting point and an end point 
is determined based on a straight line which connected the points of equal color 
material volume. 
[0018] 

[Embodiment of the lnvention]Hereafter, one embodiment concerning this invention 
is described in detail with reference to drawings. 

[0019]<1st embodiment drawing 1 is a figure showing the outline composition for 
realizing color separation processing in the image processing device concerning 
this embodiment. In the figure, the color matching processing part with which 101 
doubles the reappearance characteristic of RGB and the color of a printer, and 102, 
The R'G'B' multi value data outputted from the color matching processing part 101 
Coloring material color C of a printer (cyanogen), M ' (Macenta) — Y — 1 (yellow) - 
K - 1 (black) - changing - an ink color separation process a part — 103 — an ink 
color separation process - a part - 102 - from - outputting - having had - 
CMYK — ' — multi value data — a printer — it can express — a gradation number — 
changing — a halftone process - a part - it comes out. 105 is an ink color 
separation table part which provides the table (LUT) for performing interpolation 
processing in the ink color separation process part 102, and 104 is an ink color 
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separation table preparing part which creates LUT of the ink color separation table 
part 105. 

[0020]Drawing 2 is a figure showing the system configuration having contained the 
image processing device (printer) of this embodiment, and realizes composition 
shown in drawing 1 mentioned above in this system. 

[0021 ]ln the figure, 1401 is a computer by which application software to hold the 

patch data for investigating the printer characteristic, and for Ul etc. determine a 

parameter is installed. 1402 is a monitor connected to the computer 1401, and in 

order to determine the inking point mentioned later, the patch pattern 1402b for 

investigating inking UI1402a and the printer characteristic is displayed. The color 

printer with which 1403 prints predetermined patch data, and 1405 are the patch 

samples by which the printout was carried out with the color printer 1403, and 1404 

is a color measuring tool for measuring the patch sample 1405. 

[0022]The C'M'Y'K' patch data currently held at the computer 1401 shown in 

drawing 2 is sent to the printer 1403 via a cable or an unillustrated network, in order 

to print in the printer 1403. Then, in the printer 1403, the color matching processing 

part 101 and the ink color separation process part 102 which are shown in drawing 

1 are bypassed, C'M'Y'K' data is directly sent to the halftone process part 103, and 

only a halftone process is made and printed in the halftone process part 103. 

[0023]The printed patch sample 1405 is measured with the color measuring tool 

1404 of drawing 2, and this measured value is downloaded to the computer 1401. 
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as this patch sample 1405 - the one next color C, M, and Y of a printer, K, the 2 
next colors CM, MY, and YC, CK, MK, YK, the three next colors CMY, CMK, MYK, 
and YCK » and, What is necessary is just to include the pattern which contains the 
gradation pattern of 4 next-color CMYK, etc., namely, can investigate the ink 
characteristics of a printer. 

[0024]ln the system configuration shown in drawing 2, the color measuring tool 
1404 is equivalent to the printer characteristic input part 106 shown in drawing 1, 
and the computer 1401 is equivalent to the ink color separation table preparing part 
104 similarly. Therefore, concrete processing of the ink color separation table 
preparing part 104 explained in detail using drawing 3 or subsequent ones is 
performed in the computer 1401. The ink color separation table created by 
computer 1401 is downloaded in the ink color separation table part 105 in the 
printer 1403 via a cable or an unillustrated network. 

[0025]Hereafter, color picture data processing using the ink color separation table 
data downloaded to the printer 1403 is explained. 

[0026]Color matching processing is performed to RGB multiple-value color image 

data so that the color reproduction characteristic of the monitor 1402 which the user 

uses in the color matching processing part 101 shown in drawing 1 may be suited. 

The R'G'B' data by which color matching processing was carried out is 

disassembled into an ink color by the interpolation processing based on the data of 

the ink color separation table part 105 previously created in the ink color separation 
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process part 102. In the halftone process part 103, the C'M'Y'K* multi value data 
obtained by ink color separation is changed into the gradation number which can 
reproduce a printer, and is printed with the printer 1403. 

[0027]Hereafter, the generation method of the data downloaded in the ink color 
separation table part 105 is explained in detail. 

[0028]Drawing 3 (a) is a figure explaining the table format in the ink color 
separation table part 105, and as shown in the figure, the data corresponding to the 
lattice point distributed over RGB three-dimensional Jo Sorama's cube in the shape 
of a lattice is stored as a table about input data R'G'B 1 . In the ink color separation 
process part 102, when there is no inputted R'G'B' data on the lattice of the ink 
color separation table part 105, interpolation processing is made using nearby 
lattice point data. As an interpolation method, although there are tetrahedron 
interpolation, cube interpolation, etc. plentifully, since the ink decomposition table 
preparation method in this embodiment and image processing are not the things 
depending on a certain specific interpolation method, they may use what kind of 
interpolation method. 

[0029]Drawing 3 (b) is a figure for explaining the concrete table preparation method 
after drawing 4, The eight peaks of the cube shown by drawing 3 (a) are set to W, C, 
M, Y, R, G, B, and K, respectively, and the solid line or the dashed line is illustrating 
the line which connects W-C, M, Y, R, G, B, -K, and W-K. Here, when the number 
of bits of the input data of the ink color separation process part 102 is set to 8, the 
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coordinates of each peak of W, C, M, Y, R, G, B, and K are as follows. 
[0030JW It is = (255,255,255) and is C = (0,255,255) which shows a white's, i.e., a 
print paper, color, It is M = (255, 0, 255) which shows cyanogen primary color, and 
is Y = (255, 255, 0) which shows magenta primary color, It is R = (255, 0, 0) which 
shows yellow primary color, and is G = (0, 255, 0) which shows red primary color, It 
is B = (0, 0, 255) which shows green primary color, and is K = (0, 0, 0) which shows 
blue primary color, The ink color separation table preparation method of this 
embodiment which shows the maximum scotoma of black, i.e., a printer, All the 
table data is created by creating this W-C, M, Y, R, G, B-K, and the ink 
decomposition table of the line to which W-K is connected, and creating by internal 
interpolation processing about the ink quantity corresponding to an internal lattice 
point after that. 

[0031]Drawing 3 (c) is a figure for explaining an inking point. An inking point shows 
the point which serves as the entering start of sumi (K ink) in the case of color 
separation processing, namely, shows the decomposition starting point to K ink 
here. In this embodiment, seven inking points (W0, CO, M0, Y0, R0, GO, B0) on 
W-K shown in the figure by inking 1111402a, C, M, Y, R, G, and seven lines of B-K 
are set up by the user. Therefore, it turns out that it is possible to control a 
three-dimensional per-continuum inking point. 

[0032]Drawing 4 is a flow chart which shows creation processing of the color 

separation table in the ink color separation table preparing part 104. 
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[0033]Step SO is a start step and starts the table creation for downloading in the ink 
color separation table part 105. 

[0034]Step S1 can be set on the W-K line shown in drawing 3 (c) — sumi (K ink) 
putting in, and it being a setting step of the point WO, and, The inking point WO in 
the gray line which connects black to a white using inking Ul 1402a shown in 
drawing 2 is determined in consideration of the characteristic of the printer 1403. 
Step S2 is a step which creates the ink color separation table on a W-K line (gray 
line) based on the inking point W0 set up at Step S1 . 

[0035]Step S3 is a step which creates the ink color separation table on W-C, M, Y, 
R, G, and B line, Namely, the line to which one next color (C, M, Y) and white 
corresponding to ink primary color are connected, And the ink color separation 
table on the line (namely, W-C, W-M, W-Y, W-R, W-G, a W-B line) which connects 
two next colors which show the color (R, G, B) expressed in 2 ink colors, and a 
white is created, respectively, step S4 can be set on C, M, Y, R and G which are 
shown in drawing 3 (c), and a B-K line - sumi (K ink) putting in, and it being a 
setting step of the point CO, M0, Y0, R0, GO, and B0, and, Using inking 1111402a 
shown in drawing 2, the sumi (K ink) in each of C-K, M-K, Y-K, R-K, G-K, and a B-K 
line begins to put in, and the point CO, M0, Y0, R0, GO, and B0 are set up. Step S5 
is a step which creates the ink color separation table on C, M, Y, R, G, and a B-K 
line, and creates the ink color separation table on C-K, M-K, Y-K, R-K, G-K, and a 
B-K line, respectively. 
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[0036]Step S6 is a step which creates Y-R, Y-G, C-G, C-B, M-B, and the ink color 
separation table on each line of M-R. 

[0037]Step S7 is a step which performs internal interpolation processing, and 
creates the ink color separation table of a building envelope in the building 
envelope formed of each line created at Steps S1-S6 by calculating the ink quantity 
corresponding to each of that lattice point with interpolation. 

[0038]ln table creation of Step S5, the table which inhibited the influence of the 
granularity by sumi (K ink) as much as possible can be set up, making the color 
reproduction range of a printer into the maximum by creating the table which set up 
the optimal amount of UCR(s), and the amount of BG for every hue. 
[0039]Hereafter, the internal interpolation processing in Step S7 is explained in 
detail. 

[0040]Drawing .5 is a flow chart which illustrates concrete processing of internal 
interpolation processing of Step S7. 

[0041 ]ln Step S1 1 , the inside of six triangles containing W and K on the color space 
shown in drawing 3 (b), W-C-K, W-M-K, W-Y-K, W-R-K, W-G-K, and W-B-K is 
interpolated, respectively. The interpolation method inside three square shape 
each here is mentioned later. 

[0042]ln Step S12, the inside of six triangles containing K, K-R-Y, K-G-Y, K-R-M, 

K-B-M, K-G-C, and K-B-C is interpolated, respectively. The interpolation method 

inside three square shape each here is mentioned later. 
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[0043]ln Step S13, the color space (cube) shown in drawing 3 (b) is divided into two 
or more tetrahedrons. The divided example is shown in drawing 6. Drawing 6 (a) As 
shown in - (f), one field is divided into six tetrahedrons which comprise a triangle, 
and interpolation processing is performed every four face pieces. Drawing 6 (a) is a 
tetrahedron which comprises the peak W, R, and M and K, and drawing 6 (b), Are a 
tetrahedron which comprises the peak W, M, and B and K, and drawing 6 (c), It is a 
tetrahedron which comprises the peak W, C, and B and K, drawing 6 (d) is a 
tetrahedron which comprises the peak W, Y, and R and K, drawing 6 (e) is a 
tetrahedron which comprises the peak W, Y, and G and K, and drawing 6 (f) is a 
tetrahedron which comprises the peak W, C, and G and K. 

[0044]Next, in Step S14, the inside of the tetrahedron divided at Step S13 is 
interpolated, respectively. An interpolation method here is explained with reference 
to drawing 7. Drawing 7 is a figure showing 'the example which interpolates the 
tetrahedron which comprises the peak W, P, and S and K. The inside of the triangle 
(it constitutes from W, P, and S) which does not contain K probably is interpolated, 
after that, it is parallel to the triangle interpolated previously, and the inside of the 
triangle which progressed by one grid toward K is interpolated. Henceforth, it 
interpolates about the triangle which progressed at a time one grid toward K in 
order. The interpolation method inside three square shapes each here is mentioned 
later. 

[0045]- Explain in detail the interpolation method inside the triangle in Step S11 
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explained to the interpolation method point inside three square shape each, S12, 
and S14 using drawing 8 - drawing 23. 

[0046]Drawing 8 is a flow chart which shows the interpolation processing inside a 
triangle. That is, the processing which asks for the ink quantity data of each ink 
color which should be stored in an ink color separation table with interpolation 
about the predetermined grid point inside a triangle is shown. Although the 
interpolation processing about one ink color is explained below, this interpolation 
processing is performed about each of CMYK ink. 

[0047]ln Step S21, the shape of the ink quantity change on this neighborhood is 
judged about each triangular neighborhood. As the shape of a changed form of ink 
quantity, it is either of four kinds, "regularity", a "monotone increase", "monotone 
decreasing", and "others", here. The judgment of the shape of an ink quantity 
changed form in each neighborhood is performed in the direction which considered 
the starting point and a terminal point as immobilization in the triangle as shown in 
drawing 9. And also in the shape of which changed form, four points of P1-P4 are 
set up on each neighborhood. Drawing 10 shows the example of the neighborhood 
whose shape of a changed form of ink quantity is "regularity", at this time, P1 and 
P2 are set as a left end, and P3 and P4 are set as a right end. Similarly, drawing 1 1 
shows the example of a "monotone increase", P1 is set as the left end of inclination, 
and the right end of inclination, P3, and P4 are set as a right end P2. Drawing 12 
shows the example of "monotone decreasing", set P1 and P2 as a left end, P3 is 
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set as the left end of inclination, and P4 is set as the right end of inclination. 
Drawing 13 shows "other" examples, set the left end of inclination, and P2 as the 
left end of the maximum, P3 is set as the right end of the maximum, and P1 is set 
as the right end of inclination P4. 

[0048]Namely, also in which shape, according to the ink quantity change on this 
neighborhood, the inclination starting point and P2 show the maximum ink quantity 
starting point, P3 shows the maximum ink quantity end point, and, as for P1-P4 
which are set up on the neighborhood, in P1, P4 shows an inclination end point. In 
this embodiment, interpolation processing which is mentioned later is performed 
based on P1-P4 which were these-set up. 

[0049]ln Step S22, the combination of the shape of an ink quantity changed form of 
each neighborhood judged at Step S21 determines the interpolation method for this 
triangle. Drawing 14 is a figure showing the combination of the shape decision 
result of each neighborhood and the relation of an interpolation method which 
made the example the triangle shown in drawing 9. that is, the kind of interpolation 
method is beforehand set as the blank column boiled figure 14, and an interpolation 
method is determined based on the figure. Although interpolation methods in this 
embodiment include nine kinds of l-IX mentioned later, it may not interpolate (in the 
case of an impossible combination). 

[0050]ln Step S23, the inside of a triangle is interpolated based on the interpolation 

method determined at Step S22. Hereafter, each of nine kinds of interpolation 
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methods is explained in detail using drawing 15 - drawing 23. 
[0051]- Interpolation method I drawing 15 is a figure for explaining the interpolation 
method I. The interpolation method I is suitable, when the ink quantity which 
corresponds only about the neighborhoods BA and BO exists, or when the ink 
quantity of the neighborhood AO is constant and the ink quantity of the 
neighborhoods BA and BO has change (a monotone increase, monotone 
decreasing, etc.). Drawing 15 shows the case where it has maximum points for the 
case where monotone decreasing is carried out, on the way in the upper part about 
the ink quantity of both neighborhoods BA and BO to the lower part. Hereafter, 
explanation common to both cases is given. 

[0052]First, P1 ba on neighborhood BA - P4 ba, P1 bo on the neighborhood BO - P4 
bo are connected, respectively. According to the ink quantity change in the 
neighborhoods BA and BO shown in the figure, the line segment shown by the thick 
line in a figure appears on a triangle as P2 baP2bo and P3 baP3bo substantially. And 
interpolation processing is performed for every field in the triangle divided by such 
line segment (a thick line shows in drawing 15). 

[0053]For example, in drawing 15, about the field surrounded by P1 baPIbo and P2 

baP2bo. {(ink quantity of a P2 ba point) -. (Ink quantity of a P1 ba point)}: - {(ink 

quantity of the arbitrary points W) -} (ink quantity of P1 ba point) = {(ink quantity of 

P2 bo point) -} (ink quantity of P1 bo point): {(ink quantity of the arbitrary points D). 

- When the any selected point on W and P1 boP2bo is set to D, compute the any 
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selected point on P1 baP2ba which fills} (ink quantity of a P1 bo point) by the linear 
interpolation based on the ink quantity of W point and D point for the ink quantity of 
the point on the line segment WD. That is, in the neighborhoods BA and BO in a 
field, the rate over the difference of the ink quantity of the starting point (P1 ba, P1 
bo) and end point (P2 ba, P2 bo) determines the points W and D of equal color 
material volume, and interpolates ink quantity based on the line segment WD. 
[0054]About other fields, the same interpolation processing as this is performed. 
Namely, B, P1 baPIbo and P1 baPIbo, and P2 baP2bo, P2 baP2bo, P3 baP3bo and 
P3 baP3bo, P4 baP4bo and P4 baP4bo, AO, and each field come out of and 
surrounded ~ the inside - the above -- linear interpolation of arbitrary W points and 
the D point is set up and carried out. 

[0055]ln a case as shown in the upper part of drawing 15, since it does not have the 
maximum ink quantity point on the neighborhoods BA and BO, the line (line 
segment shown by the thick line in the drawing 15 lower part) which divides a field 
inside triangle BAO will not appear, therefore will perform the above-mentioned 
linear interpolation only about one field of the triangle BAO. 

[0056]- Interpolation method II drawing 16 is a figure for explaining the interpolation 

method II. The interpolation method II is suitable, when corresponding ink quantity 

exists only about the neighborhood AO and BO, or when the ink quantity of 

neighborhood BA is constant and the neighborhood AO and the ink quantity of BO 

have change (a monotone increase, monotone decreasing, etc.). Drawing 16 
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shows the case where it has maximum points for the case where a monotone 
increase is carried out, on the way in the upper part about the ink quantity of both 
the neighborhood AO and BO to the lower part. Hereafter, explanation common to 
both cases is given. 

[0057]First, P1 ao on the neighborhood AO - P4 ao, P1 bo on the neighborhood BO 

- P4 bo are connected, respectively. And the same interpolation processing as the 
interpolation method I is performed for every field divided by this. 

[0058]For example, in drawing 16, about the field surrounded by P2 aoP2bo and P1 
aoPIbo. {(ink quantity of a P2 ao point) -. (Ink quantity of a P1 ao point)}: - {(ink 
quantity of the arbitrary points H) -} (ink quantity of P1 ao point) = {(ink quantity of 
P2 bo point) -} (ink quantity of P1 bo point): - {(ink quantity of the arbitrary points D). 

- When the any selected point on H and P1 boP2bo is set to D, compute the 
arbitrary points on P1 aoP2ao which fills} (ink quantity of a P1 bo point) by the linear 
interpolation based on the ink quantity of H point and D point for the ink quantity of 
the point on HD. That is, in the neighborhood AO in a field, and BO, the rate over 
the difference of the ink quantity of the starting point (P1 ao, P1 bo) and end point 
(P2 ao, P2 bo) determines the points H and D of equal color material volume, and 
interpolates ink quantity based on line segment HD. 

[0059]About other fields, the same interpolation processing as this is performed. 

Namely, O, P4 aoP4bo and P4 aoP4bo, and P3 aoP3bo, P3 aoP3bo, P2 aoP2bo and 

P2 aoP2bo, P1 aoPIbo and P1 aoPIbo, AB, and each field come out of and 
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surrounded — the inside — the above — linear interpolation of arbitrary H points and 
the D point is set up and carried out. 

[0060]ln a case as shown in the upper part of drawing 16, since it does not have the 
maximum ink quantity point on the neighborhood AO and BO, the line (line 
segment shown by the thick line in the drawing 16 lower part) which divides a field 
inside triangle BAO will not appear, therefore will perform the above-mentioned 
linear interpolation only about one field of the triangle BAO. 

[0061]- Interpolation method III drawing 17 is a figure for explaining the 
interpolation method III. The interpolation method III is suitable, when 
corresponding ink quantity exists only about the neighborhoods AO and BA, or 
when the ink quantity of the neighborhood BO is constant and the ink quantity of 
the neighborhoods AO and BA has change (a monotone increase, monotone 
decreasing, etc.). Drawing 17 shows the case where each has maximum points for 
monotone decreasing / case where it increases, on the way in the upper part to the 
lower part, about the ink quantity of both neighborhoods AO and BA. Hereafter, 
explanation common to both cases is given. 

[0062]First, P1 A o on the neighborhood AO - P4 ao, P4 ba on neighborhood BA - P1 
ba are connected, respectively. And the same interpolation processing as the 
interpolation method I is performed for every field divided by this. 
[0063]For example, in drawing 17, about the field surrounded by P3 aoP2ba and P4 

aoPIba. {(ink quantity of a P3 ao point) -. (Ink quantity of a P4 aoO point)}: - {(ink 
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quantity of the arbitrary points H) -(ink quantity of P4 ao point)} = {(ink quantity of P2 
ba point) -} (ink quantity of P1 ba point): - {(ink quantity of the arbitrary points W). - 
When the any selected point on W and P1 baP2ba is set to H, compute the arbitrary 
points on P3 aoP4ao which fills} (ink quantity of a P1 ba point) by the linear 
interpolation based on the ink quantity of W point and H point for the ink quantity of 
the point on WH. That is, in the neighborhoods AO and BA in a field, the rate over 
the difference of the ink quantity of the starting point (P2 ao, P1 ba) and end point 
(P4 ao, P2 bo) determines the points H and W of equal color material volume, and 
interpolates ink quantity based on line segment HW. 

[0064]About other fields, the same interpolation processing as this is performed. 
Namely, A, P1 aoP4ba and P1 aoP4 B a, and P2 aoP3ba, P2 aoP3ba, P3 aoP2ba and 
P3 aoP2 B a, P4 aoPIba and P4 aoPIba, BO, and each field come out of and 
surrounded - the inside -- the above linear interpolation of arbitrary H points and 
the W point is set up and carried out. 

[0065]ln a case as shown in the upper part of drawing 17, since it does not have the 
maximum ink quantity point on the neighborhoods AO and BA, the line (line 
segment shown by the thick line in the drawing 17 lower part) which divides a field 
inside triangle BAO will not appear, therefore will perform the above-mentioned 
linear interpolation only about one field of the triangle BAO. 

[0066]- Interpolation method IV drawing 18 is a figure for explaining the 

interpolation method IV. The ink quantity which corresponds about all the triangular 
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neighborhoods AO, BO, and BA exists, and about the neighborhoods AO and BA, 
about a monotone increase/reduction, and the neighborhood BO, the interpolation 
method IV is suitable, when it is other shape. 

[0067]First, P1 ao on the neighborhood AO - P4 ao, P1 bo on the neighborhood BO 
- P4 bo, P1 ba on neighborhood BA - P4 ba are received, P1 bo, P1 ba and P2 bo, P2 
ba and P3 bo, P3 ao and P4 bo, P4 ao and P3 ba, P2 ao and P4 ba, and P1 ao are 
connected, respectively. 

[0068]And about the field surrounded, for example by P1 baPIbo and P2 baP2bo- 
{(ink quantity of a P2 ba point) -. (Ink quantity of a P1 ba point)}: - {(ink quantity of 
the arbitrary points W) -} (ink quantity of P1 ba point) = {(ink quantity of P2 bo point) 
-} (ink quantity of P1 bo point): — {(ink quantity of the arbitrary points D). - (Ink 
quantity of a P1 bo point) When the any selected point on W and P1 boP2bo is set to 
D, compute the arbitrary points on P1 baP2ba which fills} by the linear interpolation 
based on the ink quantity of W point and D point for the ink quantity of the point on 
WD. Namely, in the adjacent neighborhood (in this case, BA, BO) in a field, the rate 
over the difference of the ink quantity of that starting point (P1 ba, P1 bo) and end 
point (P2 ba, P2 bo) determines the points W and D of equal color material volume, 
Ink quantity is interpolated based on the line segment WD. 

[0069]About the triangle surrounded by P2 boP2baP3ba and P3 boP3aoP2ao. For 
example, in the case of the former, the arbitrary points on P2 bo and neighborhood 

P2 baP3ba are connected in a straight line, and the ink quantity of the point on this 
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straight line is computed by the linear interpolation based on the ink quantity of the 
both-ends point. 

[0070]- Interpolation method V drawing 19 is a figure for explaining the interpolation 
method V. The ink quantity which corresponds about all the triangular 
neighborhoods AO, BO, and BA exists, and about the neighborhoods BA and BO, 
about monotone decreasing and the neighborhood AO, the interpolation method V 
is suitable, when it is other shape. 

[0071]First, P1 ao on the neighborhood AO - P4 ao, P1 bo on the neighborhood BO 
- P4 bo, P1 ba on neighborhood BA - P4 ba are received, P1 ao, P4 ba and P2 ao, P3 
ba and P3 ao, P3 bo and P4 ao, P4 bo and P2 ba, P2 bo and P1 ba, and P1 bo are 
connected, respectively. 

[0072]And about the field surrounded, for example by P3 aoP3bo and P4 aoP4bo- 
{(ink quantity of a P3 bo point) (Ink quantity of a P4 bo point)}: - {(ink quantity of 
the arbitrary points D) -} (ink quantity of P4 bo point) = {(ink quantity of P3 ao point) 
-} (ink quantity of P4 ao point): {(ink quantity of the arbitrary points H). - When the 
any selected point on D and P3 aoP4ao is set to H, compute the arbitrary points on 
P3 boP4 B o which fills} (ink quantity of a P4 A o point) by the linear interpolation 
based on the ink quantity of D point and H point for the ink quantity of the point on 
DH. Namely, in the adjacent neighborhood (in this case, AO, BO) in a field, the rate 
over the difference of the ink quantity of that starting point (P3 ao, P3 bo) and end 

point (P4 ao, P4 bo) determines the points H and D of equal color material volume, 
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Ink quantity is interpolated based on line segment HD. 

[0073]About the triangle surrounded by P2 aoP2boP3bo and P3 aoP3baP2ba. For 
example, in the case of the former, the arbitrary points on P2 ao and neighborhood 
P2 boP3bo are connected in a straight line, and the ink quantity of the point on this 
straight line is computed by the linear interpolation based on the ink quantity of the 
both-ends point. 

[0074]- Interpolation method VI drawing 20 is a figure for explaining interpolation 
method VI. The ink quantity which corresponds about all the triangular 
neighborhoods AO, BO, and BA exists, and about the neighborhood AO and BO, 
about a monotone increase and neighborhood BA, interpolation method VI is 
suitable, when it is other shape. 

[0075]First, P1 ao on the neighborhood AO - P4 ao, P1 bo on the neighborhood BO 
- P4 bo, P1 ba on neighborhood BA - P4 ba are received, P1 ba, P1 bo and P2 B a, P2 
bo and P3 ba, P2 ao and P4 ba, P1 ao and P3 ao, P3 bo and P4 ao, and P4 bo are 
connected, respectively. And about the field surrounded, for example by P1 baPIbo 
and P2 baP2bo. {(ink quantity of a P2 ba point) -. (Ink quantity of a P1 ba point)}: - 
{(ink quantity of the arbitrary points W) -} (ink quantity of a P1 ba point) - ={(ink 
quantity of P2 B o point) -} (ink quantity of P1 bo point): - {(ink quantity of the 
arbitrary points D). - When the any selected point on W and P1 boP2bo is set to D, 
compute the arbitrary points on P1 baP2ba which fills} (ink quantity of a P1 bo point) 
by the linear interpolation based on the ink quantity of W point and D point for the 
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ink quantity of the point on WD. Namely, in the adjacent neighborhood (in this case, 
BA, BO) in a field, the rate over the difference of the ink quantity of that starting 
point (P1 ba, P1 bo) and end point (P2 ba, P2 bo) determines the points W and D of 
equal color material volume, Ink quantity is interpolated based on the line segment 
WD. 

[0076]About the triangle surrounded by P2 baP2boP3bo and P3 baP3aoP2ao. For 
example, in the case of the former, the arbitrary points on P2 ba and neighborhood 
P2 boP3bo are connected in a straight line, and the ink quantity of the point on this 
straight line is computed by the linear interpolation based on the ink quantity of the 
both-ends point. 

[0077]- Interpolation method VII drawing 21 is a figure for explaining the 
interpolation method VII. The ink quantity which corresponds about all the 
triangular neighborhoods AO, BO, and BA exists, and the interpolation method VII 
is suitable when the all are monotone increases. 

[0078]First, on the neighborhood BO, {(ink quantity of a P2 bo point) -. (Ink quantity 

of a P1 bo point)}:{(ink quantity of any-selected-point P5 bo on BO) -} (ink quantity of 

P1 bo point) = {(ink quantity of P2 ao point) -} (ink quantity of P1 ba point): - {(ink 

quantity of a P2 ba point). - Set up P5 bo which fills} (ink quantity of a P1 ba point), 

and connect P5 bo and P2 ba. And interpolation processing is performed for every 

field in the triangle divided by such line segment (a thick line shows in drawing 21). 

[0079]And about the field surrounded, for example by P1 baPIbo and P2 baP5bo. 
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{(ink quantity of a P2 ba point) -. (Ink quantity of a P1 ba point)}: - {(ink quantity of 
the arbitrary points W) -} (ink quantity of P1 ba point) = {(ink quantity of P5 bo point) 
-} (ink quantity of P1 bo point): - {(ink quantity of the arbitrary points D). - When the 
any selected point on W and P1 boP5bo is set to D, compute the arbitrary points on 
P1 baP2ba which fills} (ink quantity of a P1 bo point) by the linear interpolation based 
on the ink quantity of W point and D point for the ink quantity of the point on WD. 
Namely, in the adjacent neighborhood (in this case, BA, BO) in a field, the rate over 
the difference of the ink quantity of that starting point (P1 ba, P1 bo) and end point 
(P2 ba, P5 bo) determines the points W and D of equal color material volume, Ink 
quantity is interpolated based on the line segment WD. 

[0080]- Interpolation method VIII drawing 22 is a figure for explaining the 
interpolation method VIII. The ink quantity which corresponds about all the 
triangular neighborhoods AO, BO, and BA exists, and about neighborhood BA, 
about a monotone increase, the neighborhood AO, and BO, the interpolation 
method VIII is suitable, when it is monotone decreasing. 

[0081]first, the neighborhood AO top - {(ink quantity of a P3 ao point). -}(ink 
quantity of P4 ao point):{(ink quantity of any-selected-point P5 A o on AO) -} (ink 
quantity of P4 A o point) ={(ink quantity of P2 ba point) -} (ink quantity of P4 bo point): 
- {(ink quantity of a P3 bo point). - Set up P5 ao which fills} (ink quantity of a P4 bo 
point), and connect P5 ao and P3 bo. And interpolation processing is performed for 

every field in the triangle divided by such line segment (a thick line shows in 
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drawing 22). 

[0082]And about the field surrounded, for example by P4 aoP4bo and P3 boP5ao. 
{(ink quantity of a P3 bo point) -. (Ink quantity of a P4 bo point)}: » {(ink quantity of 
the arbitrary points D) -} (ink quantity of P4 B o point) = {(ink quantity of P5 ao point) 
-} (ink quantity of P4 A o point): - {(ink quantity of the arbitrary points H). - When the 
any selected point on D and P5 aoP4ao is set to H, compute the arbitrary points on 
P3 boP4bo which fills} (ink quantity of P4 A o) by the linear interpolation based on the 
ink quantity of D point and H point for the ink quantity of the point on DH. Namely, in 
the adjacent neighborhood (in this case, AO, BO) in a field, the rate over the 
difference of the ink quantity of that starting point (P5 ao, P3 bo) and end point (P4 
ao, P4 bo) determines the points D and H of equal color material volume, Ink 
quantity is interpolated based on the line segment DH. 

[0083]- Interpolation method IX drawing 23 is a figure for explaining interpolation 
method IX. The ink quantity which corresponds about all the triangular 
neighborhoods AO, BO, and BA exists, and about the neighborhoods BA and BO, 
about monotone decreasing and the neighborhood AO, interpolation method IX is 
suitable, when it is a monotone increase. 

[0084]first, a neighborhood BA top -- {(ink quantity of a P3 ba point). - (.) ink 
quantity}:! of a P4 ba point ] {(ink quantity of any-selected-point P5 ba on BA) -} (ink 
quantity of P4 ba point) = {(ink quantity of P3 bo point) -} (ink quantity of P1 A o point): 
- {(ink quantity of a P2 A o point). - Set up P5 ba which fills} (ink quantity of a P1 ao 
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point), and connect P5 ba and P2 ao. And interpolation processing is performed for 
every field in the triangle divided by such line segment (a thick line shows in 
drawing 23). 

[0085]ln and the case of the field surrounded, for example by P1 aoP4ba and P2 
aoPSba. {(ink quantity of a P2 ao point) -. (Ink quantity of a P1 A o point)}: - {(ink 
quantity of the arbitrary points H) -} (ink quantity of P1 ao point) = {(ink quantity of 
P5 ba point) -} (ink quantity of P4 ba point): -- {(ink quantity of the arbitrary points W). 
- When the any selected point on H and P4 baPSba is set to W, compute the 
arbitrary points on P1 aoP2ao which fills} (ink quantity of a P4 ba point) by the linear 
interpolation based on the ink quantity of W point and D point for the ink quantity of 
the point on HW. Namely, in the adjacent neighborhood (in this case, AO, BA) in a 
field, the rate over the difference of the ink quantity of that starting point (P1 ao, P5 
ba) and end point (P2 ao, P4 ba) determines the points H and W of equal color 
material volume, Ink quantity is interpolated based on line segment HW. 
[0086]- Each ink quantity change of CMYK about each neighborhood of the triangle 
surrounded with black (K), a white (W), and cyanogen (C) is shown in actual 
example drawing 24 of interpolation. In this case, since interpolation by the 
interpolation method IV is performed since it exists all the neighborhoods about C 
ink, and it exists the neighborhoods BC and BW about other MYK, Inc., the ink 
quantity in the grid point inside a triangle will be calculated by performing 

interpolation by the interpolation method I. 
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[0087]As explained above, suitable color separation is attained by using the color 
separation table created by the interpolation method of this embodiment. For 
example, in drawing 15 (interpolation method I), how is controllable by how to put in 
the ink in the position of point P1 ba and point P1 bo, i.e., both sides. [ the ink by line 
segment P1 baPIbo ] That is, in the neighborhoods BA and BO, if it sets up so that 
ink may put in smoothly from point P1 ba and point P1 bo, how will also become 
smooth. [ the ink by line segment P1 baPIbo ] 

[0088]Since it is controlled so that ink does not go into the field surrounded by line 
segment P1 baPIbo and B, the influence of the granularity by sumi (K ink) can be 
reduced. 

[0089]<Modification 1> this invention is not limited to the embodiment mentioned 

above, and various modification is possible for it. Below, the example is shown. 

[0090]Although the embodiment mentioned above explained the case of CMYK4 

color as an example as an ink color of a printer, The same interpolation processing 

as the above-mentioned embodiment becomes possible easily only by increasing 

two ink colors also about 6 color printer which used light ink and thick ink for 

cyanogen and magenta and which uses the ink of a total of six colors. In this case, 

sumi (K ink) puts in, like setting out of the point, point setting-out Ul is newly 

provided on the monitor 1402 of drawing 2 at the beginning of entering thick ink, 

and the entering point of dark cyanogen and dark magenta as well as an inking 

point is set to a total of seven on W-K, C, M, Y, R, G, and a B-K line. Thereby, the 
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insertion point of three-dimensional per-continuum thick ink is controllable. 
[0091 ]lf it is 6 color printer which has other color ink, such as red (R) other than 
CMYK, and green (G), as shown in drawing 25, GC will newly be first set up in the 
middle of GY, G, and C in the middle of R and M in the middle of RY, and G and Y 
in the middle of RM, R, and Y. and the tetrahedron (W, C, B, K, W, B, M, and K.) of 
ten pieces obtained by this setting out The optimal ink color separation of 6 color 
printer can be provided by defining W, M, RM, K, W, RM, R, K, W, R, RY, K, W, RY, 
Y, K, W, Y, GY, K, W, GY, G, K, W, G, GC, K, W, GC, C, and K. 
[0092]Thus, also when other color ink, such as a case where light ink is used 
besides CMYK ink, red, and green, is used according to this modification, the 
optimal color separation table can be provided. 

[0093]ln the modification 2> above-mentioned embodiment, the ink color 
separation table created by computer was downloaded to the printer, and the 
example in which color separation processing is carried out in the controller in this 
printer was explained. However, this invention is similarly realized, not only this but 
when setting to LUT inside a printer driver the ink color separation table created 
within the computer 1401 shown in drawing 2. 

[0094]Although the <modification 3> above-mentioned embodiment explained the 
computer 1401 as shown in drawing 2 as an example as a device for outputting 
image data to a printer, This invention is applicable, if it is a device which can carry 

out the temporary storage of the image data photoed not only with this but with the 
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digital camera etc. and what connects with a printer and can transmit image data is 
a device which can transmit image data to a printer. 

[0095]Although the device (computer 1401) which transmits image data, and the 
printer showed the example which exists independently by the above-mentioned 
embodiment, It is [ case where the composition from which the image data inputted 
by the input means of a digital camera etc. is stored in a certain memory media, 
and incorporates said memory media into a printer body is carried ] also possible to 
carry out this invention only in a printer body. The <modification 4> 
above-mentioned embodiment showed the example using a color measuring tool 
as an input device of a patch sample, as drawing 2 showed, but. This invention is 
applicable, if not only this but a flood bed scanner, a drum scanner, etc. can 
download printed matter to a computer and can investigate the ink characteristics 
of a printer. 

[0096]Although the <modification 5> above-mentioned embodiment explained the 
input color space of the ink color separation table which specifies the color 
reproduction region of a color printer as a RGB color space, Of course, this input 
color space is not limited to a RGB color space, but if it is a color space which can 
specify the color reproduction range of a printer in three dimensions by three 
variables, such as CMY and abc, it is applicable. 

[0097]Although it classified into four, "regularity", a "monotone increase", 

"monotone decreasing", and "others", according to the <modification 6> 
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above-mentioned embodiment as shape of the ink quantity change in each 
neighborhood of this triangle in the interpolation processing inside a triangle, it is 
also possible to add other shape, such as Yamagata and a saw type, for example. 
Although the example which specifies four points of P1-P4 in each neighborhood 
for a pause of interpolation was shown, it cannot be overemphasized that the 
number of these points is not limited to four. 

[0098]Although the modification 7> above-mentioned embodiment showed the 
example which performs interpolation processing by linear interpolation, nonlinear 
interpolation, such as spline interpolation, may be used. 
[0099] 

[Other embodiments] To the computer in the device or system connected with 
these various devices so that the function of an embodiment mentioned above 
might be realized and various kinds of devices might be operated. The program 
code of the software for realizing said embodiment function is supplied, and what 
was carried out by operating said various devices according to the program stored 
in the computer (CPU or MPU) of the system or a device is contained under the 
category of this invention. 

[0100]The function of an embodiment which the program code of said software 

itself mentioned above in this case will be realized, The storage which stored the 

means for supplying the program code itself and its program code to a computer, 

for example, this program code, constitutes this invention. 
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[0101]As a storage which stores this program code, for example, a floppy 
(registered trademark) disk, a hard disk, an optical disc, a magneto-optical disc, 
CD-ROM, magnetic tape, a nonvolatile memory card, ROM, etc. can be used. 
[0102]By executing the program code with which the computer was supplied, OS in 
which the function of the above-mentioned embodiment is not only realized, but the 
program code is working in a computer (operating system), Or also when the 
function of the above-mentioned embodiment is realized in collaboration with other 
application software, it cannot be overemphasized that this program code is 
contained in the embodiment of this invention. 

[0103]The supplied program code, A part or all of processing that CPU etc. with 
which the expansion board and a functional storing unit are equipped based on 
directions of the program code after being stored in the memory with which the 
function expansion unit connected to the expansion board of a computer or the 
computer is equipped are actual is performed, Also when the function of an 
embodiment mentioned above by the processing is realized, it cannot be 
overemphasized that it is contained in this invention. 
[0104] 

[Effect of the lnvention]As explained above, according to this invention, the optimal 
color separation processing is attained. 

[0105]The influence of the granularity by sumi can be reduced in a formed image. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]lt is a block diagram showing the composition of one embodiment 
concerning this invention. 

[Drawing 2]lt is a figure showing the outline composition of the image forming 
system concerning this embodiment. 

[Drawing 3]lt is a figure for explaining the structure and the inking point of the ink 
color separation table in this embodiment. 

[Drawing 4]lt is a flow chart which shows ink color separation table creation 
processing. 

[Drawing 5]lt is a flow chart which shows internal interpolation processing. 
[Drawing 6]lt is a figure showing the example which divided the color space into two 
or more tetrahedrons. 

[Drawing 7]lt is a figure showing an interpolation order inside a tetrahedron. 
[Drawing 8]lt is a flow chart which shows the interpolation processing inside a 
triangle. 

[Drawing 9]lt is a figure showing the judgment direction of the shape of an ink 
quantity changed form in each triangular neighborhood. 
[Drawing 10]lt is a figure showing the example of setting out of P1-P4 in case 
shape is "regularity." 
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[Drawing 1 1]lt is a figure showing the example of setting out of P1-P4 in case 
shape is a "monotone increase." 

[Drawing 12]lt is a figure showing the example of setting out of P1-P4 in case 
shape is "monotone decreasing." 

[Drawing 13]lt is a figure showing the example of setting out of P1-P4 in case 
shape is "others." 

[Drawing 14]lt is a figure showing the relation between the shape decision result of 

each neighborhood, and an interpolation method. 

[Drawing 15]lt is a figure for explaining the interpolation method I. 

[Drawing 16]lt is a figure for explaining the interpolation method II. 

[Drawing 17]lt is a figure for explaining the interpolation method III. 

[Drawing 18]lt is a figure for explaining the interpolation method IV. 

[Drawing 19]lt is a figure for explaining the interpolation method V. 

[Drawing 20]lt is a figure for explaining interpolation method VI. 

[Drawing 21]lt is a figure for explaining the interpolation method VII. 

[Drawing 22]lt is a figure for explaining the interpolation method VIII. 

[Drawing 23]lt is a figure for explaining interpolation method IX. 

[Drawing 24]lt is a figure showing the example of ink quantity change about each 

neighborhood of the triangle which makes Black, White, and Cyan a vertex. 

[Drawing 25]lt is a figure for explaining the color space division in 6 color printer 

using CMYK and R, and G ink. 
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[Drawing 26]lt is a figure for explaining the color separation processing in the 
conventional color printer. 
[Description of Notations] 

101 Color matching processing part 

102 Ink color separation process part 

103 Halftone process part 

104 Ink color separation table preparing part 

105 Ink color separation table part 

106 Printer characteristic input part 

1401 Computer 

1402 Monitor 

1403 Printer 

1404 Color measuring tool 

1405 Patch sample 
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